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Locations



Washington Sammamish
Drainage
Basin Area 357,760 57,000 ac
Lake Surface
Area 21,500 4,900 ac

Lake Volume 2,350,000 283,860 ac-ft
Mean Depth 108 58 ft
Maximum
Depth 214 105 ft

Mean
Residence
Time 2.3 1.8 years

Physical
Information



Washington Sammamish
Drainage
Basin Area 1,448 230 km2

Lake Surface
Area 87.6 km2 19.8 km2

Lake Volume 2.9x109 3.5x108 m3

Mean Depth 32.9 17.7 m
Maximum
Depth 65.2 32 m

Mean
Residence
Time 2.3 1.8 years

Physical
Information



History of Profiling Program

• RUSS

– 2001-2006

• YSI Platforms

– 2007-present

RUSS

YSI



Why Robotic Profiling?

• Near real time data of scientific, resource
management, and public interest

• High frequency data potentially helpful in
separating the effects of Eutrophication (or
Oligotrophication) and Climate Change

– Natural Variation and Human Caused Change



Washington
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Lake Swimmers



Lake Swimmers

Washington
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YSI 6600 V2 EDS Sensor Specifications

Sensor Range Resolution Accuracy

Temperature (C) -5 to 50 0.01 +/- 0.15

Conductivity (mS/cm) 0 to 100 0.001 to 0.1 +/- 0.5% of reading

Depth (m) 0 to 61 0.001 +/- 0.12

Dissolved Oxygen (mg/L) 0 to 50 0.01 +/- 0.1

Turbidity (NTU) 0 to 1,000 0.1 0.3

pH 0 to 14 0.01 +/- 0.2

Chlorophyll (ug/L) 0 to 400 0.1 Detection Limit – 0.1



Quality Control

• Annual

– Temperature Verification using in-Situ Seabird
CTD

• Monthly

– Pre-deployment in-house pH, dissolved
oxygen, turbidity, chlorophyll and depth
calibration and check standards.

– Post-deployment end checks of all
parameters.



QC Data Entry Page













LakeAnalyzer

Read JS, DP Hamilton, ID Jones, K Muraoka, LA Winslow, R Kroiss, CH Wu, E Gaiser. 2011. Derivation of
lake mixing and stratification indices from high-resolution lake buoy data. Environmental Modelling and
Software. 26: 1325-1336.



Lake Analyzer

Read JS, DP Hamilton, ID Jones, K Muraoka, LA Winslow, R Kroiss, CH Wu, E Gaiser. 2011. Derivation of
lake mixing and stratification indices from high-resolution lake buoy data. Environmental Modelling and
Software. 26: 1325-1336.



Lake Analyzer
Temperature color contour plots

Washington

Sammamish



Lake Analyzer
DO color contour plots

Washington

Sammamish



Schmidt’s Stability Index
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Schmidt (1915, 1928) as modified by Idso (1973)

oA = Lake surface area (cm2)

zp = Density at depth z (g cm-3)

p = Mean density (g cm-3)

z = Depth at measurement point in centimeters

pz = Depth in centimeters where mean density is found

zA = Area at depth z (cm2)



Monthly Average Schmidt Stability

2-D Model



Trend toward increasing lake
thermal stability

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

1960 1970 1980 1990 2000 2010 2020

Sc
h

m
id

t
St

ab
ili

ty
(J

m
-2

)

Lake Washington
Annual Maximum Schmidt Stability

Lake Washington (UW Data) Series2

Mann-Kendall p-value = 0.0004Lake Washington temperature data
courtesy of Dr. Daniel Schindler,

University of Washington



Lake Washington

Lake Sammamish



Expect high resolution
temperature profiling will better

capture date of onset of
stratification
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Trend toward earlier onset of
stratification

Mann-Kendall p-value = 0.097
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Lake Washington (UW Data) Trend line

Lake Washington temperature data
courtesy of Dr. Daniel Schindler,

University of Washington



Lake Sammamish
Date of Onset of Stratification
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Lake Sammamish DO
4 mg/L isopleths

Sammamish Buoy
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Questions?
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